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An international conference titled “Transforming Health Care in Remote Communities” was held at the Chateau
Lacombe Hotel in Edmonton, Canada, April 28–30, 2016. The event was organized by the University of Alberta’s
School of Public Health, in partnership with the Institute for Circumpolar Health Research in Yellowknife, Northwest
Territories, and the Qaujigiartiit Health Research Centre in Iqaluit, Nunavut.
There were 150 registrants from 7 countries: Canada (7 provinces and 3 territories), United States, Denmark, Iceland,
Norway, Sweden, and Australia. They included representatives of academic institutions, health care agencies,
government ministries, community organizations, and private industry.
The Conference focused on developing solutions to address health care in remote regions. It enabled new
networks to be established and existing ones consolidated.Introduction
Planning, organizing and delivering health care for
remote, sparsely populated communities pose serious
financial, logistical, technical, and human resource chal-
lenges. In response to these challenges, northern
Canada, as well as its neighbours across the circumpolar
North - Alaska, Greenland, the Nordic countries and
Russia - have evolved vastly different health care systems
and policies. Despite climatic differences, Australia also
has sparsely populated regions with a substantial Indi-
genous population and many similar health care issues.
The timing was right for a forum which brought
together Canadian and international policy-makers,
administrators, clinicians, practitioners, community part-
ners, researchers, students, and industry representatives
to synthesize what have been learnt to date, share and
disseminate the results, and to plan and explore continu-
ing and future collaborations.* Correspondence: kue.young@ualberta.ca
1School of Public Health, University of Alberta, Edmonton, AB, Canada
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The conference addressed several key questions:
 What are the key challenges and emerging issues?
 What solutions have been tried and do they work?
 What can we learn from other jurisdictions?
 What can we do differently to improve health and
health care?
Opening remarks
The Conference opened with a prayer and song by
Be’sha Blondin, traditional Sahtu Dene elder from Tulita,
Northwest Territories. She put health care in the context
of Indigenous spiritual and cultural values and tasked
the audience to work towards the betterment of Indigen-
ous and non-Indigenous people living in remote
communities.
Bringing greetings on behalf of the University of
Alberta, Roger Epp, Professor and Director of UAlberta
North, pointed out that “one person’s ‘remote’ is another’s
epicenter”. The use of the term ‘remote’ unconsciouslyle is distributed under the terms of the Creative Commons Attribution 4.0
.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
ive appropriate credit to the original author(s) and the source, provide a link to
changes were made. The Creative Commons Public Domain Dedication waiver
ro/1.0/) applies to the data made available in this article, unless otherwise stated.
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outsider, often an external expert attempting to impose
solutions on communities. As emphasized by Kue
Young, Dean of the School of Public Health, it was the
intent of this conference to engage participants collab-
oratively to identify unresolved problems and share best
practices.
The presence of senior policy and decision makers en-
hanced the value and relevance of the conference. Glen
Abernethy, Minister of Health and Social Services, Gov-
ernment of the Northwest Territories, highlighted the
challenges faced by his government. He spoke about the
policies and programs he and his staff had instituted to
make health care more accessible, effective, and efficient.
“Our vision is a single system with a coordinated
approach to achieve best health, best care, for a better
future for our people”, said Debbie DeLancey, deputy
minister, who provided further details on transformative
changes in the Northwest Territories. Rosemary Keenainak,
assistant deputy minister, Nunavut Department of Health,
presented the perspective from her territory and com-
munities. She highlighted the importance of science
and traditional knowledge in understanding and improving
community wellness.
Plenary addresses
There were five plenary addresses by distinguished
international guests, who discussed different aspects
of remote health care:
 Peter Bjerregaard, Professor of Arctic Medicine,
Centre for Health Research in Greenland, National
Institute of Public Health, Copenhagen, Denmark,
and University of Greenland, Nuuk, Greenland 1
 Ivar Mendez, Professor and Chair, Department of
Surgery, University of Saskatchewan, Saskatoon,
Canada 2
 Vanessa Hiratsuka, Senior Researcher, Southcentral
Foundation, Anchorage, Alaska, United States 3
 Árún K. Sigurðardóttir, Professor and Dean, Faculty
of Health Sciences, University of Akureyri, Iceland 4
 Graeme Maguire, Professor and Head, Clinical
Research, Baker IDI Heart and Diabetes Institute,
Melbourne and Alice Springs, Australia 5
These addresses were spread out throughout the
Conference and their contents are discussed in the
rest of this report under the relevant themes. Serving
as moderators for these plenary sessions were the
presidents of two important organizations devoted to
remote health care: Christina Viskum Lytken Larsen
of the Circumpolar Health Research Network, and
Deirdre Jackman of the Canadian Association for
Rural and Remote Nursing.Presentation themes and topics
The Conference was organized around seven themes:
Policies, People, Places, Links, Tools, Costs, and Data. In
addition to the 5 plenary addresses, there were 41 oral
presentations, 3 panel discussions, and 17 posters.
Policies
Policies determine and shape health systems. Bjerregaard
described the health care reform in Greenland, which
was implemented in 2011. It replaced 16 small district
hospitals with 5 large regional ones. A major motivation
for the reorganization was to improve physician recruit-
ment, but it remained a continuing problem. There were
mixed reviews regarding the other changes. A similar
centralizing approach has recently been adopted in the
NWT, whereby the current 8 regional health authorities
serving 45,000 people were to be consolidated into
three.
Lavoie and Kornelsen 6 compared the designs of
health services for Indigenous people in different cir-
cumpolar regions, where there are a range of provisions
from a completely separate and parallel system, such as
the Alaska Native tribal system (described by Hiratsuka
in her plenary) to the Nordic countries and Russia where
the proportion of Indigenous people is small and few
provisions exist to ensure that services are culturally ap-
propriate. In jurisdictions where Indigenous people are
the majority, as in Nunavut and Greenland, there is no
distinction between the territorial health system and an
Inuit health system.
Although the Conference focused on primary health
care, it also recognized the importance of going “up-
stream” in understanding what influences the health of
remote communities (Fig. 1). Chatwood 7 highlighted
how health systems can respond to the social determi-
nants of health. Driscoll and Ray 8 presented their sys-
tematic review and identified the most important social
and environmental determinants of mortality in circum-
polar regions. Johnson 9 proposed viewing remote health
from an equity lens. The concept of “vulnerable popula-
tion” was explored by Maguire 5 in the Australian con-
text. While a useful concept in ensuring equity among
all segments of the population, it also runs the risk of
further stigmatizing an already disadvantaged group.
The policy-practice gap was examined by Romain 10,
using the delivery of pharmacy services in Nunavut as a
case study. Northern patients with mental health prob-
lems are at risk of falling between the justice and heath
care systems, as Drossos 11 examined the various mental
health acts in northern Canada and pointed out their
lack of accommodation for Indigenous cultural values.
Kandola and Andrews 12 demonstrated the important
role played by municipal and local governments in initi-
ating and implementing healthy public policies.
Fig. 1 Poster of the International Conference on Transforming Health Care in Remote Communities
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“People” are central to any health system, comprising
the workforce and the people that it serves, which is the
entire population, whether they use the services pro-
vided or not. Hiratsuka 3 informed the audience that in
the Alaska Native tribal health system, the term “cus-
tomer” is used in place of “patient”, which encourages a
non-hierarchical relationship.
Rondeau 13 outlined the problems in health human re-
sources planning. The solutions can be approached from
both the supply and demand side. The former can be
achieved by recruitment and retention efforts, efficiency
in medical travel, and professional substitution, and the
latter by reducing service utilization through prevention
and community wellness strategies.
In remote communities, front line health workers such
as nurses and family physicians need to work collabora-
tively. MacDonald and Berry 14 discussed challenges
such as scope of practice constraints, high staff turnover,
role ambiguity, and lack of training in inter-professional
collaboration. Jackman 15 and colleagues described an
innovative inter-professional preceptorship program at
the University of Alberta whereby medical and nursing
students were trained together in rural settings, and
learned to communicate effectively and respect each
other’s professional roles. Urban-based educational insti-
tutions have the responsibility to reach out to and re-
cruit students from remote communities, a case made
by D’Hont 16, a student from the Northwest Territories.
Nurses are the backbone of the health system, and a
panel “Learning Where You Live” organized by Exner-
Pirot 17 presented different models of educating nurses
for remote and rural practice in Norway, Canada,Iceland and Russia. Moffit 18 presented data on Indigen-
ous nurses from a national survey of nurses working in
rural and remote communities in Canada.
From farther afield, Yue presented her practicum pro-
ject on the extent of trust caregivers had in their com-
munity health workers (CHWs) in rural Uganda 19.
CHWs are also used extensively in Alaska, where they
are called community health aides, and in some smaller
communities in northern Canada where there are no
resident nurses.
“People” also refers to building relationships with com-
munities and other partners. Montesanti 20 developed an
international network on chronic disease prevention in-
volving researchers, government officials and representa-
tives of Indigenous communities. Heffernan, Komarnisky
and colleagues 21 described how they built a team across
three western Canadian provinces in crafting an inter-
vention program to control tuberculosis. Jardine 22 iden-
tified the critical role of trust between academic
researchers and Indigenous communities in research
addressing health inequities. Geary 23 organized a panel
of researchers and community members (from Aklavik,
Ulukhaktok and Fort McPherson in the Northwest
Territories) and shared their experience with the CANHelp
project initiated in response to community concerns with
stomach cancer.
Places
“Places” refer not just to where health care is delivered
and used, but also the broader physical and social envir-
onment, from home, workplace, neighbourhood, com-
munity, to the “backcountry,” wherever human activities
occur and contribute to health and wellbeing.
Table 1 Estimated number and rate of aeromedical evacuations
by territory
Region Number per year Population Rate (per 100,000)
Nunavut 1800 32,000 5,625
Northwest Territories 1100 44,000 2,500
Labrador 210 15,000 1,400
Greenland 354 55,000 644
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place to gather strength”), a healing model incorporating
Inuit views of the relationship between wellness and the
land in the design of health care spaces in Nunavut. Envir-
onmentally and culturally sensitive architectural designs
produced by winners of a student competition from this
project were illustrated in the poster by White 25.
Larcombe 26 reviewed the diverse health impact of
housing conditions on health among the Dene in north-
ern Manitoba and reported on a partnership with the
community in the planning and design of healthy and
sustainable housing systems. Morar and Caron-Ray 27
drew attention to the importance of public places to
promote social interactions and how social infrastructure
had changed as Inuit moved from traditional settlement
patterns to contemporary townsites.
For those engaged in the wage economy, a substantial
portion of their daily lives are spent in the workplace,
which presents an opportunity to encourage healthy
behaviours, according to Anderson and Kandola 28.
Inuit communities in northern Canada are facing se-
vere environmental stresses as a result of climate change
and resource extraction industries, with both direct and
indirect impacts on health. Sawatzky 29 described a
community-based surveillance system to monitor environ-
mental change in Labrador. A visible impact of environ-
mental change described by Clark 30 is in the increasing
number of land-based injuries and search-and-rescue inci-
dents, which has implications for emergency preparedness
and health system response.
The theme of connection to the land in fostering
healing and reclaiming health was explored by Young
and Blondin 31 and MacKenzie 32.
Links
The transportation and telecommunication systems pro-
vide the critical links between remote communities and
regional centres where more complex care is provided.
Such links are no less important in Iceland, where the
concept of “remote” is very different from that of
Canada in terms of actual distance and road access.
Aeromedical evacuations (or “medevacs”) consume a
substantial proportion of the health care budgets of
northern jurisdictions. A panel discussion was organized
by Macdonald 33, with panelists from Nunavut, Northwest
Territories, Labrador and Greenland. MacDonald esti-
mated the number and rate of medevacs, with substantial
variation across regions as summarized in Table 1.
Understanding the reasons for such regional differ-
ences is key to improving the effectiveness and efficiency
of remote health care. Innovative ideas such as using
balloons instead of fixed-wings aircrafts have been
proposed. White 34 explored the concept of using air-
port hangars as nodes in a regional network of healthcare facilities suited to Nunavut’s geography and
culture.
The transfer of critically ill patients begins at the point
of first contact, but there is little formal training of
community-based paramedical technicians (“paramedics”).
Orkin 35 reported on a demonstration project in training
paramedics in remote First Nations communities in
northwestern Ontario. He emphasized that the health sys-
tem should regard the health centre or nursing station not
as an inadequate hospital, but as an ambulance without
wheels, where improvement in equipment and the skills
of providers could improve equity in access and health
outcomes. In northeastern Ontario, Sherman 36 described
the integration of paramedics in non-emergency health
care such as assessment and referral, home visits, and
wellness checks, to fully utilize their skills during “down”
time when there are no emergencies.
Tools
In his plenary address, Mendez provided a state-of-the-art
review of remote presence technology and emphasized
how it can be used to redress disparities in access to spe-
cialist services. Mendez is a pioneer in the use of remote
control robots to perform surgery. Jong 37 reviewed the
progress in the use of telehealth in Labrador over the past
15 years, culminating in the deployment of “Rosie the
robot” in one remote community, which he demonstrated
live to the delight of the audience. Kawaguchi 38 presented
a systematic review of tele-ophthalmology in the diagnosis
of macular degeneration and diabetic retinopathy. From
the conference, Edin-Liljegren 39 took the audience to
her “virtual health room” in northern Sweden where
patients can be managed by providers who are far
away. In northern Alberta, Ross 40 evaluated a tele-
health project in partnership with First Nations and
found that the technology was well accepted by the
community.
Telehealth technologies can be used not just for pa-
tient care, but also in the training of health workers.
Butler and Exner-Pirot described their project in the re-
mote training of nurses in Yakutsk, Russia from their
base in Saskatoon, Canada. Teleconferencing also plays
a role in the court system in Nunavut in the psychiatric
assessment of offenders, enabling remote access to ex-
perts, according to Ferrazzi 41.
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ImprovE Chronic Disease Prevention and Screening in
Primary Care (or BETTER) trial which utilized web-
based and electronic medical record-enabled resources
to support prevention practitioners and facilitators.
Joschko 43 described an e-consult service, a secure on-
line platform allowing asynchronous communication be-
tween family physicians and specialists and exchanges of
clinical information. About two-thirds of consultations
were resolved without a need to see the specialist, result-
ing in savings in time and costs associated with waiting
for and travel to appointments.
Ryan 44 reported on the steps involved in developing a
phone app for expectant mothers called the Yukon Baby
App, making use of volunteer programmers from Hack-
ing Health North.
McCready 45 described how communication between
on-call physicians in the regional hospital and nurses in
the communities was improved by replacing a hand-
written “community call form” transmitted by fax with a
fillable pdf form transmitted by email.
Telus Health 46 developed a home health monitoring
protocol for heart failure. Tested in two British
Columbia health authorities, it involved a tablet com-
puter connected to peripheral devices that measure
blood pressure, pulse and weight. The data were trans-
mitted to nurses in designated locations where they were
monitored and action taken. The trial demonstrated
reduction in heath care utilization and can be adapted
for other chronic conditions.
Costs
With their widely dispersed population, health care ex-
penditures on a per capita basis are considerably higher
in northern Canada than elsewhere in the country, and
indeed are among the highest in the world. Young 47
attempted to address whether there was value-for-
money in terms of health outcomes. In Canada, health
care costs are borne by multiple levels of government.
Galloway 48 studied the funding arrangements between
the federal government and Yukon First Nations and
discovered wide discrepancy in program access and
funding. Investment in “conventional” centralized water
and sanitation infrastructure in remote Arctic communi-
ties is costly, whereas sustainable, safe and less expensive
alternatives have been developed and could be imple-
mented, according to Ashbolt and Shoults 49, based on
their studies in Alaska.
Data
Health systems generate data, and data in turn provide
evidence for improving health systems. Utilization data
can be captured from the entire population through
administrative databases, or alternatively using sentinelsurveillance, whereby a sample of facilities or providers
report electronically their health care data to a central
data repository. Manca 50 described the Canadian Pri-
mary Care Sentinel Surveillance Network which
covers >1000 primary care sites across Canada, in-
cluding the Northwest Territories. Not only does the
network generate data on usage patterns and disease
prevalence, it can also be used as a tool for quality
improvement.
Moffit 51 described how geographic information sys-
tem (GIS) maps were used to visualize the spatial pat-
tern of intimate partner violence in the Northwest
Territories, which can serve as a communication and
knowledge mobilization tool for policy makers in ad-
dressing the problem.
Rich 52 performed a scoping review of maternal health
care in circumpolar regions and used a modified Delphi
process to generate a core set of health system perform-
ance indicators.Outcomes achieved
The Conference enabled new networks to be established
and existing ones consolidated. These cross sectors, dis-
ciplines, and national and regional boundaries. Know-
ledge users from territorial governments, regional health
authorities and communities spoke at the conference,
participated as panelists, and engaged in discussions at
other sessions and informal social events. The Conference
facilitated the transfer of research evidence to decision
makers and providers for uptake and implementation to
improve health systems serving remote communities.Endnotes
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